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(57) Abstract 



The present invention discloses the ophthalmic applications of mucin derived from mammalian rnilfc or mil* byproducts. This 
mucin has been found to be a MUC1 type mucin similar to the transmembrane mucin expressed on the surface of the human eye, Tne 
mucin-containmg preparations described in this invention can be in the form of an aqueous formulation to be instilled into the eye, or in 
which the pro-soak or store an object to be inserted Into the eye, such as a contact lens, an ointment, or a solid device to be inserted into 
the conjunctival sac. The preparations disclosed are utilized for the treatment of tear film and ocular surface disorders associated with the 
signs and symptoms of dry eye. Furthermore, muein-based formulations are also effective for the relief of symptoms of eye irritation, such 
as those caused by environmental conditions ox by contact lens wear. 



PAGE 418 * RCVD AT 718/2005 9:20:01 AM (Eastern Daylight Time] » SVR:USPT0€ FXRF-1/0 * DftiS:8729306 ' CSID:732 878 7660 * DURATION (mnKS):02-38 



JUL 08 2005 9:10 ftM FR COLGATE PATENT DEPT 878 7660 TO 9 17038729306 



P .05/08 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on me front pages of pamphlets publishing international applications under the PGT. 



AL 


Albania 


6$ 


$pain 


L$ 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Atari* 


FR 


France 


LU 


LnJtemhoun^ 


SN 


Senegal 


AU 


Australia 


CA 


Gabon 


LY 


Latvia 


SZ 


Swaziland 


A2 


Azerbaijan 


GB 


United Kmjdoro 


MC 


Monaco 


TO 


Chad 


BA 


Bosnia and Herzegovina 


G£ 


Georgia 


MID 


Republic of Moldova 


TC 


Togo 


BB 


Barbados 


CH 


Ghana 


MC 


tvf id i^ascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 




MK 


The fa iuB* Yn^nslftv 


TM 


Tcxkmen utart 


BF 


BurWru Fiso 


CR 


Greece 




Republic of Macedonia 


YR 


Terfccy 


BC 


Bulgaria 


HO 


Hungary 


ML 


Mali 


TT 


Tmnitad and TcbAfiO 


BJ 


Benin 


IB 


Ireland 


MN 


Mongolia 


UA 




BR 


Brazil 


IL 


tancl 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarcs 


IS 


Iceland 


* MW 


Malawi 


US 


Unhcd States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


YN 


VfeiKam 


cc 


Congo 


Kg 


Kenya 


NI- 


Neahcrtamfc 


Yli 


Yuajosfcrrin 


CH 


Switzerland 


ICC 


Ky r£ywan 


NO 


Norway 


zw 


Znnbabwe 


CJ 


COte d'Jvoirc 


KK 


Dtmocrtiic People"* 


NZ 


NewZcJand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Kr» 


PT 


Porfu&p] 






cu 


Cut* 


KZ 


KaaakstM 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian KedeeajioA 






PE 


Germany 


U 


Liechtenstein 


SO 


Sudan 






DK 


Denmark 


uc 


Sri tonka 


SB 


Sweden 








Estonia 


LR 


Liberia 


SG 


Singapore 







PAGE 5/8 ' RCVDAT 7/812005 9:20:01 AM [Eastern Daylight Time}' SYR:U$PT0f FXRF-1/0 1 DNB:8729306 ' CSID:732 878 7660 ' DURATION (mm-ss):02-38 



JUL 08 2005 9:10 AM FR COLGATE PATENT DEPT 878 7660 TO 917038729306 



P. 06/08 



WO 00/51619 PCT/US00/05365 



MUCIN CONTAINING OPHTHALMIC PREPARATIONS 
FIELD OF THE INVENTION : 

The present invention relates to ophthalmic preparations and more specifically 
relates to ophthalmic preparations for use as a tear film supplement, wherein the 
5 preparation comprises a mucin component. 
BACKGROUND OF THE INVENTION: 



Initial descriptions and models of the tear film described the tear film as 
including three distinct layers and as being a three-layered, aqueous-dominated tear 

10 film. One of the layers comprises a mucin layer which serves primarily to render the 
hydrophobic ocular surface hydrophilic, so that the aqueous layer comprising the bulk 
of the tear film will spread evenly over the eye. 

Current work in this field has shown that the classic aqueous-dominated tear 
film model has been replaced by the more probable concept of a mucin-dominated 

15 gel. This gel has its highest concentration of mucin at the epithelial surfaces of the 
cornea and conjunctiva, and the mucin concentration gradually decreases farther out 
into the tear film. In this model, the presence of mucin remains significant for the 
structure, stability and function of the entire tear film. Recent studies of the tear film 
using laser interferometry and confocal microscopy might be including the entire gel 

20 layer in indicating that the human tear film Is 30 to 40 microns thick, more than four 
times thicker than earlier estimates. 

Based on tear film physiology and clinical observations, tear film 
abnormalities are commonly designated by focus on a specific deficiency, such as an 
aqueous tear deficiency, keratoconjunctivitis sicca (KCS), a mucin deficiency* a lipid 

25 abnormality, an impaired lid function, or an epitheliopathy. Although clinically 

useful, the simplistic concept of a lack of one component of the tear film as the cause 
of dry eye has given way to a much more sophisticated view of ocular surface disease 
that involves: (1) the health and regulation of the various glands contributing 
secretions to the tear film, (2) changes in the tear film itself, such as in osmolality and 

30 content of inflammatory mediators, and (3) what is viewed as a sort of "final common 
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pathway*', the subsequent changes to the ocular surface. In fact, many clinicians and 
authors prefer the term "ocular surface disease" over "dry eye", for it is change to the 
ocular surface, whatever the original cause, that results in the significant signs and 
symptoms of dry eye. The discomfort of ocular surface disease is expressed in ocular 
5 symptoms, such as dryness, grittincss, burning, soreness or scratchiness, with 
variation among individuals. These symptoms can also be exacerbated by factors 
such as environmental conditions and contact lens wear. The combination of varying 
clinical signs and symptoms has also been termed dry eye syndrome. 

Over the past twenty to thirty years many attempts have been made to provide 

1 0 an effective and long lasting treatment of dry eye symptoms, particularly for patients 
with moderate to severe KCS. These prior art attempts can be categorized on the 
basis of their physical state: ointments, emulsions, solid devices and aqueous based 
solutions or gels. Ointments are generally anhydrous preparations based on mixtures 
of white petrolatum and mineral oil. Because these formulations are greasy and cause 

1 5 blurred vision, they are not widely used other than in cases of severe symptoms, and 
are mostly limited to application at night just before sleeping. Emulsion based 
formulations for treating dry eye symptoms have emerged over the past ten years. 
One approach has been disclosed in a series of US. patents; 5,578,586; 5,371,108; 
5,294,607; 5,278,151; 4,914,088, all of which are herein incorporated by reference in 

20 their entirety. These patents teach the methods and compositions for reducing 

evaporation of the aqueous layer from the surface of the eye. The method comprises 
applying an admixture of a charged phospholipid and a non-polar oil over the eye, 
preferably in the form of a finely divided oil-in-water emulsion. Another approach is 
described in U.S. patents 4,818,537 and 4,804,539, incorporated herein by reference 

25 in their entirety, where liposome compositions in the form of emulsions are claimed to 
provide enhanced retention on ocular surfaces and therefore thereby alleviate the 
symptoms of dry eye. 

Solid devices, in the form of ocular inserts, have been utilized for longer term 
symptomatic relief of dry eye. These devices are placed in the eye and slowly 

30 dissolve or erode to provide a thickened tear film. Often patients find these devices 
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attained through the use of carbomer polymers. These carbomer polymers have been 
found to be bio-adhesive as described in U.S. patents 5,225,196, 5,188,828, 4,983,392 
and 4,615,697, all of which are incorporated by reference in their entirety. It is 
believed that the bio-adhesive properties of the carbomer contributes to longer 
5 retention times in the eye. In fact, U.S. patents 5,075,104 and 5,209,927, incorporated 
by reference in their entirety, teach "that the carbomer polymers appear to function by 
maintaining or restoring the normal hydration equilibrium of the epithelial cells, 
protecting the cornea in a manner similar to that believed to be provided by the mucin 
component of norma] tears. Therefore, in theory, the polymers, in addition to being 

10 well retained in the eye and providing lubrication, can function as a mucin substitute 
in the dry eye syndrome where there is a deficiency or absence of the natural mucin 
component of the normal tears. 

Polymers that exhibit mucin-like properties are often referred to as 
"mucomimetic". Usually in the art the mucin-like property provided by such 

15 '^ucomimetic" polymers is simply viscosity. While it is true that a viscous solution 
will stay in the eye somewhat longer, it is the viscoelasticity, rather than simply the 
viscosity, of the gel-forming mucin of the tear film that is critical to its protective 
function during blinking. Additional lubrication and protection from drying and 
physical trauma to the ocular surface itself comes from the transmembrane mucin 

20 expressed on the surface of the entire ocular surface epithelium. It has also been 
proposed that this transmembrane mucin plays a critical role in spreading and 
maintaining the tear film structure through its interaction with the secreted gel- 
forming mucins of the tear film. 

Mucins are the most important component in the tear film for promoting 

25 lubrication during the blinking process. The rate of shear during blinking can be very 
high. At such levels damage to cells and subsequent pain will occur if the shearing 
forces generated during blinking are transmitted to the epithelial surfaces. Two 
rheological conditions can mitigate the action of the shearing forces due to blinking. 
Firstly, shear thiiming (non Newtonian behavior) of the tear film as the shear forces 

30 increase will result in a reduction of the apparent viscosity. Secondly, the energy 
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